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moke-Free Policies Among Asian-American Women
omparisons by Education Status

lisa K. Tong, MD, Hao Tang, PhD, Janice Tsoh, PhD, Candice Wong, MD, PhD, Moon S. Chen, Jr, PhD

ackground: California has significantly decreased racial/ethnic and educational disparities in smoke-
free home and indoor work policies. California’s ethnic-specific surveys present an
opportunity to disaggregate data and examine the impact of California’s smoke-free social
norm campaign for Asian-American women.

ethods: The California Tobacco Use Surveys for Chinese Americans and Korean Americans were
conducted in 2003 and analyzed in 2008 to compare women with lower (� high school
graduate) or higher education status for smoke-free policy adoption and enforcement.

esults: Lower-educated and higher-educated women had similar proportions of smoke-free
policies at home (58%) or indoor work (90%). However, lower-educated women were
more likely than higher-educated women to report anyone ever smoking at home
(OR�1.62, 95% CI�1.06, 2.48, p�0.03) and exposure during the past 2 weeks at an indoor
workplace (OR�2.43, 95% CI� 1.30, 4.55, p�0.005), even after controlling for ethnicity,
smoke-free policy, knowledge about the health consequences of secondhand smoke
exposure, and acculturation. There was no interaction between education and knowledge
about secondhand smoke health harms.

onclusions: The intended consequences of California’s tobacco-control efforts have resulted in similar
rates of smoke-free policies at home and in indoor work environments among Asian-
American women across educational levels. However, an unintended consequence of this
success is a disparity in enforcement by educational status, with lower-educated Asian-
American women reporting greater smoke exposure despite similar rates of knowledge
about the health consequences of secondhand smoke exposure. Besides establishing
policies, lower-educated Asian-American women may need to be empowered to assert and
enforce their right to smoke-free environments.
(Am J Prev Med 2009;37(2S):S144–S150) © 2009 American Journal of Preventive Medicine
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ackground

he U.S. Surgeon General has concluded1 there
is no risk-free level of secondhand smoke (SHS)
exposure, and that smoke-free environments are

mportant policy approaches to encourage active smokers
o quit or reduce consumption and protect nonsmokers
rom developing disease. California, which has had a
obacco-control program promoting smoke-free social
orms since 1988, has high prevalence rates of smoke-

ree indoor workplace policies (95%) and smoke-free
ouseholds (77%).2 In California, disparities of race/
thnicity or educational status have significantly nar-
owed since 1992 in reporting a smoke-free indoor
orkplace, exposure of indoor workers to SHS in the
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ast 2 weeks, or a smoke-free home; interestingly,
omen are still more likely than men to report a

moke-free workplace and smoke-free home.2

Despite these apparent smoke-free policy successes in
alifornia and elsewhere, focusing on the population

n aggregate may overlook the impact for subgroups,
articularly Asian Americans. National data in aggre-
ate suggest that Asian Americans have the lowest
moking prevalence rate,3 but these rates are not
eflected in state and national studies that oversample
nd disaggregate Asian-American groups of different
ational origin and include non–English-speaking par-

icipants.4,5 Indeed, smoking prevalence is higher
mong Asian-American men with low acculturation
han among their counterparts with high acculturation,
ut the reverse pattern is observed among Asian-
merican women.6

Although the smoking prevalence rate for most Asian-
merican women is low,6 the higher smoking prevalence
mong Asian-American men makes SHS exposure an
mportant risk factor for exposing nonsmokers to greater
orbidity and mortality in their households. SHS expo-
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ure may be responsible for the increased risk of lung
ancer among Chinese-American and Filipino-American
omen, compared with the expected risk for their non-
atino white counterparts with a similar proportion of
igarette consumption.7 Asian-American subgroups have
ifferent cancer death rate smoking-attributable fractions,
ith Korean-American women significantly higher than

heir counterparts.8

Few studies have enough large diverse subgroups to
ssess the extent of SHS exposure for the Asian-American
opulation.6 In one cross-sectional study of 1374 various
sian Americans (Chinese, Korean, Vietnamese, and
ambodian) in Pennsylvania and New Jersey, Ma and
olleagues9 describe that about 38% of Asian Ameri-
ans in the aggregate reported being exposed to SHS at
ome and 40% reported being exposed at work. The
tudy also demonstrated that tolerance behavior toward
HS exposure (letting people smoke in the house or
ot asking people to put out their cigarettes) signifi-
antly differed by gender, education, knowledge that
HS is harmful, ethnicity, and smoking status.9 In a
elated publication,10 higher acculturated subjects
rom the same study were less likely to have had
omeone smoke in their house in the last week, or to
llow someone to smoke.

The data used in this analysis constitute two large,
thnically specific samples of Asian Americans: the
alifornia tobacco-control program’s first, in-language,

tatewide studies of Chinese Americans and Korean
mericans.11,12 These studies present an opportunity to
xamine the impact of California’s smoke-free social
orm campaign (established in 1988), which has been
onducted in-language and culturally adapted with
sian media and community outreach,13 for Asian-
merican women. Based on factors from the Ma study,9

he primary objective of the current study was to
ompare how adoption and enforcement (as measured
y self-reported smoke exposure) of smoke-free poli-
ies differ for Asian-American women by educational
tatus. Because the Ma study9 reported that knowledge
as also important, confirming the Health Belief
odel14 that individuals must believe they are suscep-

ible to a perceived threat before taking a health-
elated action, the secondary objective of the current
tudy was to determine whether greater knowledge
bout the harms of SHS was associated with less smoke
xposure.

ethods

ata Sets

he California Chinese American Tobacco Use Survey
CCATUS)11 and California Korean American Tobacco Use
urvey (CKATUS)12 were conducted in 2003 and commis-
ioned by the Tobacco Control Section, California Depart-
ent of Health Services. The survey methodology and ques-
ionnaire were largely based on the California Tobacco a

ugust 2009
urvey,2 in use since 1990 and conducted every 3 years in
nglish and Spanish. The survey was pre-tested for validity,
eliability, linguistic appropriateness, and cultural competence.

The sample for the study was obtained from a list of
elephone numbers registered to individuals with Chinese or
orean surnames residing in California.11,12 Survey inclusion
riteria involved age (�18 years) and ethnicity (Chinese,
orean, or mixed ethnicity). Only the first respondent in
ach household was eligible. To assure a representative,
nbiased sample from all areas of the state, 2000 U.S. census
ata (www.census.gov/main/www/cen2000.html) were used
o determine the number of individuals fitting specific crite-
ia (based on gender and generational status) to be inter-
iewed in each of the seven tobacco-control regions. Data
ere then weighted to represent the Chinese-American or
orean-American population characteristics in California, as
ell as number of adults and number of phone lines per
ousehold, to compensate for possible selection bias.
A professional survey research organization, Strategic Re-

earch Group, Inc., conducted the survey using a computer-
ssisted telephone interviewing (CATI) program. Interviews
ere conducted in English, Chinese and its various dialects,
nd Korean. A total of 2117 men and women respondents
articipated in the CCATUS and a total of 2545 men and
omen respondents participated in the CKATUS. These two

urveys, the largest studies of their kind ever conducted
mong Chinese and Korean Americans, had similar cooper-
tion rates. Overall, 52% of all Chinese households contacted
articipated in the CCATUS, and 48% of all Korean house-
olds contacted participated in the CKATUS; about 80% of
omen subjects responded in Chinese or Korean.

ubjects and Measures

his study included only women from the CCATUS and
KATUS. The main socioeconomic variable of interest was
ducation. Lower education was defined as any level of
ducation up to high school graduate, and higher education
s any post–high school education. Acculturation measures
ncluded years in the U.S. (�10 years, �10 years, or born in
.S.), based on cut-offs from our previous analyses of Asian
mericans,4,15 and language used in the survey (English
ersus Chinese or Korean). Marital status, income, and insur-
nce status were included to describe sociodemographic
haracteristics.

For tobacco-related measures, smoking status, smoke-free
olicies, self-reported exposure at different locations, knowl-
dge about SHS and its health consequences, and household
moking-related behavior were included. Current and former
mokers were defined in the survey as ever having smoked 100
igarettes in their lifetime, with former smokers now not
moking at all. To determine knowledge about SHS and its
ealth consequences, subjects were asked how strongly they
greed, on a 4-point Likert scale, about whether SHS could
ause lung cancer, problems in pregnancy (with maternal
moking), and problems with children’s health. Subject re-
ponses to causality being strongly agree and a combined score,
here subjects strongly agreed with at least one of the three
uestions, were used.
For smoke-free policies, a smoke-free home was defined as

ne where the subject reported smoking being completely
rohibited. The smoke-free work policy question in the survey

pplied only to subjects who worked indoors (not in the

Am J Prev Med 2009;37(2S) S145
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ome); no outdoor work questions were included in the
urvey. As a result, questions and analyses related to work
nvironments are a subsample of the study population. A
moke-free work policy was defined as one in which the
ubject reported the building to be completely smoke-free
ndoors. California has smoke-free regulations for indoor
ork environments, restaurants, bars, and indoor buildings
xcept for casinos; recently, cars with children were added to
he list of required smoke-free environments.2

Responses about SHS exposure were only by self-report.
or homes, subjects were asked in the survey if anyone ever
mokes inside the home. Other household smoking behavior
uestions in the survey included whether there were any
ther household smokers, and whether the subject or some-
ne else set the home policy. For indoor work (not in the
ome), subjects were asked if anyone smoked during the past
weeks in the area in which the subject worked. For places

utside of home or work, subjects were asked if they were
ften exposed to other people’s smoke and, if so, the location
f the last time of exposure. Subjects were also asked to
uantify the minutes and hours of SHS exposure in all
nvironments over the past week; time of exposure was

able 1. Demographics and smoking-related exposure and k
omen by ethnicity and education

Total
(N�1879)

Chinese women
(n�879)

Korean
(n�102

ge (years)
18–24 16.2 16.8 15.0
25–44 41.5 42.0 40.3
45–64 30.3 30.2 30.5
�65 12.0 11.1 14.3

ducationa

�HS degree 43.5 42.9 45.3
�HS grad 56.5 57.1 54.7
arital status
Married 68.2 69.4 64.9
Wid/div/sep 9.0 7.8 12.6
Single 22.7 22.8 22.5

ncome ($)
�30,000 59.4 59.2 60.2
30,001–80,000 20.4 19.6 22.7
�80,000 20.2 21.2 17.2

nsurance
None 21.9 17.4 35.1
Medicaid/-cal 9.7 9.1 11.6
Medicare 4.3 4.0 5.0
Private 55.7 60.4 41.8
Missing data 8.4 9.1 6.4

urvey language used
English 20.3 20.5 19.8
Chinese/Korean 79.7 79.5 80.2

ears in U.S.
Born in U.S. 13.3 14.5 9.7
10� years 52.7 50.9 57.9
�10 years 34.0 34.6 32.3

moking status
Never 93.9 95.0 90.7
Former 3.5 3.0 5.1
Current 2.6 2.1 4.1

Population totals for education columns exclude subjects who did n
p-values reflect F-test trends of significance at p�0.05
ategorized as none, �30 minutes (approximating previous s

146 American Journal of Preventive Medicine, Volume 37, Num
urveys asking if 15 minutes of exposure happened more than
nce a week16), 31–120 minutes, and �120 minutes.

tatistical Analyses

ll analyses were conducted in 2008. Women were compared
y ethnicity (Chinese versus Korean) and education status
lower versus higher) for demographics and smoking status,
sing F-tests for trends of statistical significance at p�0.05.
espondents with missing education data were excluded from

he main analyses comparing lower-educated and higher-
ducated women. Next, women were compared by education
tatus for SHS policies and exposure in home, work, and
ther environments using chi-square or F-tests with the level
f statistical significance at p�0.05.
Finally, multivariate logistic regressions were conducted to

xamine factors associated with exposure at home and work.
ecause the proportion of smoke-free policies was similar by
ducation status, the authors began building study models
round the hypothesis that a lower educational level would be
ssociated with increased exposure. Modifications of this
ffect were explored (not shown) with variables that were

edge of California Chinese-American and Korean-American

en
p-value*

Lower education
(n�795)

Higher education
(n�1082) p-value

— 26.5 8.9 �0.001
21.8 56.4
32.1 29.0
19.6 5.7

— N/A N/A N/A

0.007 59.0 74.7 �0.001
12.2 6.7
28.8 18.7

— 77.6 47.6 �0.001
14.4 25.0
11.1 27.4

�0.001 30.1 16.1 �0.001
13.6 6.8
5.0 3.6

39.4 67.7
11.9 5.8

— 21.3 20.0 —
78.7 80.0

0.003 15.6 11.9 —
52.2 52.9
32.3 35.3

0.009 93.3 94.3 —
4.1 3.1
2.6 2.6

ort education information.
nowl

wom
3)
ignificant in the bivariate analysis in Table 1 with ethnicity or

ber 2S www.ajpm-online.net
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ducational status, and in Table 2 with educational status
lone. A more parsimonious model was developed by exclud-
ng variables that were correlated (r�0.5, because many
ariables were dichotomized; for example [not shown]: in-
ome and insurance are highly correlated with education,
ears in U.S. are highly correlated with language used in
urvey) or were not significant in the model. Interpreting the
elationship between age and lower educational level was
omplicated by the fact that the variables have a strong
elationship, but it is not a linear or one-way direction, with
reater representation among women aged 18–24 and �65
ears; because including it in the model did not change
esults significantly, age was not used in the model. Potential
ediating effects were investigated with interactions among

ducation status and other variables, including knowledge
bout the health consequences of SHS, presence of other
ousehold smokers, and person who set household smoking
olicy. The two samples (Chinese-American and Korean-
merican women) were investigated separately for the two
ultivariate regression models to verify the outcomes from

he analyses that pooled the samples.
Analyses were conducted using SAS statistical package

ersion 9 for all descriptive analyses and multivariate regres-
ions reported in the tables. SUDAAN version 9 was used for
ariance estimation. All percentages were weighted to reflect
hinese and Korean populations in California.

esults

able 1 displays demographic characteristics of the
omen by ethnicity and education. The survey had 879
hinese-American women and 1023 Korean-American
omen, and 795 lower-educated and 1082 higher-
ducated Chinese- and Korean-American women. Edu-
ation information was missing for 25 Chinese- and
orean-American women. The Chinese-American women
ere significantly more likely than Korean-American
omen to be married, have insurance, be born in the
.S., and be never smokers (Table 1).
For comparing women by lower versus higher educa-

ion, the age structure of lower-educated women was
ore likely to represent the youngest and oldest ex-

remes (Table 1). Lower-educated women were more
ikely to be not married than higher-educated women,
lthough more than half the subjects in both groups were
arried. More than three quarters of lower-educated
omen reported income of �$30,000, which was signifi-
antly different from higher-educated women. Less than
ne third of lower-educated women had no insurance,
hich was significantly higher than higher-educated
omen; more lower-educated women still had no insur-
nce even if the missing insurance information for
igher-educated women was re-categorized as no insur-
nce. Considerably more than three quarters of the
omen, regardless of educational status, preferred to

peak an Asian language in the survey. There was no
tatistical difference in years lived in the U.S. by educa-
ion status, with about half of women being in the U.S.

or 10� years and about one third immigrating �10 h

ugust 2009
ears ago. The education groups did not differ by
moking status, with �90% being never smokers.

Table 2 documents that smoke-free policy enforce-
ent, not prevalence, differs among women by educa-

ion status. For smoke-free home policies, more than
alf of both education groups (58%) reported com-
lete prohibition, which did not differ by education
tatus. However, lower-educated women reported more
eople ever smoking inside the home. Of note, lower-
ducated women were also less likely to set the smoking
olicies in the household, and had more household
embers who smoke.
Because the survey asked about only the indoor work-

lace, the work exposure results in Table 2 reflect only
12 women who work indoors. Fewer lower-educated
omen worked indoors (outside of the home) than
igher-educated women (38.8% vs 56.6%, p�0.001).
bout 90% of these women who worked indoors re-
orted a smoke-free work building, and this did not
iffer by education status (Table 2). However, lower-
ducated women were more likely to report someone
moking in the area of work in the past 2 weeks (Table 2).

For SHS exposure in places other than home and
ork, lower-educated women tended to be more likely

han higher-educated women to report being often
xposed (Table 2). Of the women who reported fre-
uent exposure at places other than home or work,
here was no significant difference in the most recent
ocation of exposure, except Chinese-American women
eported more exposure at a school or campus than
orean-American women. The cumulative time esti-
ated by the subject for SHS exposure in the past week

id not differ among women by educational level.
Data in Table 3 indicate that lower education was

ssociated with any exposure at home, even after control-
ing for smoke-free home policy, smoking status, presence
f other household smokers, ethnicity, and acculturation.
ther factors independently associated with any exposure

t home included not having a smoke-free home, being a
urrent smoker, living with other household smokers, and
ot strongly agreeing to any of the three questions about

he health consequences of SHS exposure. Chinese sub-
ects were more likely than Koreans to have any exposure
t home, and to speak an Asian language. There was a
rend for former smokers compared with never smokers
o be associated with any exposure at home.

Lower education was also associated with recent
xposure at an indoor workplace, even after control-
ing for smoke-free indoor work policy, smoking
tatus, ethnicity, and acculturation (Table 3). Other
actors in the survey independently associated with
ecent exposure at an indoor workplace included not
aving a smoke-free indoor work policy and speaking
nglish.
No interactions were found between low education and

nowledge about the health consequences of SHS for the

ome and work analyses. For the analysis about any home

Am J Prev Med 2009;37(2S) S147
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xposure, no interactions
ere found between low
ducation and presence
f other household smok-
rs, or low education and
hether the subject set

moking policies in the
ousehold.
In analyzing the sam-

les of Chinese-American
nd Korean-American
omen separately for

he multivariate regres-
ion models (not shown),
he point estimates that
ower education is associ-
ted with home and
ork exposure are simi-

ar to the pooled analy-
es but no longer reach
tatistical significance
ith the smaller sample

ize, except for Chinese-
merican lower-educated
omen reporting more
ork exposure.

onclusion

his is the largest, in-
anguagestudyofChinese-
merican and Korean-
merican women that has
xamined tobacco-related
ehavior statewide. The

ntended consequences
f California’s tobacco-
ontrol efforts have resulted in similar rates of smoke-free
olicies at home and indoor work among Asian-American
omen across educational levels. However, an unin-

ended consequence of this success is a disparity in
nforcement by educational status, with lower-edu-
ated Asian-American women reporting greater
moke exposure than higher-educated Asian-American
omen. The association between lower education and
reater SHS exposure at home or work persisted even
fter controlling for smoke-free policies (at home or
ork respectively), smoking status, knowledge about

he health consequences of SHS exposure, presence of
ther household smokers (for home exposure), ethnic-

ty, and acculturation. Unlike home exposure, neither
moking status nor knowledge about the health conse-
uences of SHS were important in recent exposure at
ork. This difference may exist because people have

ess control over their work environment than their
ome environment, and individual behavior or knowl-

Table 2. Smoking-related expo
American women in California

Home
Smoke-free home
Anyone ever smoke inside h
Presence of household mem

who smoke
Sets smoking rules in househ

Work (n�912)a

Smoke-free indoor work buil
Past 2 weeks anyone smoked

area of work
Place other than home or work
Often exposed in place other t

home and work
School or campus
Restaurant, bar, pool hall, ca
Shopping mall, public park,

community event, sports ev
Other person’s house or car
Street or outside building
Other place not listed

Past week cumulative exposure
None
�30 minutes
31–120 minutes
�120 minutes

Knowledge about secondhand
Lung cancer
Pregnancy
Children’s health
Strongly agree to at least 1 o

questions above
aFor all analyses except work expos
For the work exposure analysis, on
bProportions for different places of
exposed, and not the entire samp
exposure.
*p-values reflect �2 tests or F-test tr
dge therefore matter less. As for places other than c

148 American Journal of Preventive Medicine, Volume 37, Num
ome or work, the only trend was for lower-educated
omen to be exposed more often than higher-educated
omen, and the sample for place of being often
xposed was too small to conduct further analyses for
his variable.

The persistent association between lower-educated
omen and higher SHS exposure may result from less
ffective enforcement of smoke-free policies at home or
ork. Knowledge about the health consequences of SHS
ppears to be an insufficient explanation, because there
as no interaction between knowledge and educational

tatus in terms of exposure. Knowledge is still important as
t was an independent predictor for not being exposed at
ome, but was not associated with exposure at work.
olerance behavior toward SHS exposure (which has
een associated with knowledge that SHS is harmful in
he previous survey of Asian Americans17) might be a
etter measure to reflect the individual’s relationship to
xposure. Because California’s smoke-free social norm

status, and knowledge of Chinese-American and Korean-
ucational status

Lower education
(n�795)

Higher education
(n�1082) p-value*

57.0 59.2 —
22.5 14.5 0.004
27.4 18.1 0.001

42.7 57.3 <0.001

88.5 92.0 —
24.5 11.2 0.001

23.6 18.6 0.05

14.9 3.5 <0.001
29.4 40.5 —
28.4 24.2 —

9.6 11.2 —
9.2 9.2 —
8.5 11.4 —

65.8 66.5 —
16.6 14.8 —
8.3 10.3 —
9.2 8.4 —

e
92.8 94.8 —
98.0 98.4 —
97.9 99.3 —
94.7 97.0 —

ll 1877 women who provided education information were analyzed.
women who provided education information also worked indoors.
ure reflect the proportion of respondents who reported being often
pondents could list only one location for the most recent time of

f significance at p�0.05
sure,
by ed

ome
bers

old

ding
in

b

han

sino

ent

smok

f 3

ure, a
ly 912
expos

le. Res
ampaign (with Asian community and in-language out-

ber 2S www.ajpm-online.net
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each) had been established over a decade before this
urvey was conducted,13 attributing differences to a
reater lag in educational outreach for lower educational
roups may be less likely an explanation than poor regula-
ory enforcement for indoor work. The differences in
xposure by educational level with smoke-free indoor
ork policies could also be influenced by the adoption
nd enforcement of smoke-free policies in the home,
nd vice versa. Future qualitative or longitudinal studies
ay help understanding of this interplay.
Differences in enforcement may be related to a perceived

r real lack of empowerment in lower-educated Asian-
merican women. One explanation may be that traditional
sian families have been characterized by a system of
ierarchical roles based on age, birth position, and
ender; however, gender roles in California may differ
t home, in private, at work, and in public.18 Interest-
ngly, in this study, women who responded in Chinese
r Korean in the survey compared to women who
esponded in English were more likely to have any
xposure at home, but less likely to be exposed recently
t work. This might reflect a difference in place of

able 3. Multivariate regression of factors associated with sec
hinese-American and Korean-American women in Californi

Ever exposed
at home
(n�1877) OR
(95% CI) p-value

ducation
�HS degreeb —
�HS graduate 1.62 (1.06,2.48) 0.03

moke-free policy
Smoke-free policyb —
No smoke-free home policy 2.85 (1.85,4.41) �0.001
No smoke-free work policy N/A

moking status
Neverb —
Current 3.44 (1.47,8.07) 0.005
Former 2.25 (0.99,5.11) 0.05

thnicity
Koreanb —
Chinese 2.03 (1.44,2.86) �0.001

anguage used in survey
Englishb —
Chinese/Korean 1.68 (1.06,2.64) 0.03
ealth knowledge
Strongly agree to 1 of 3

secondhand smoke
health questionsb

—

Not strongly agree to any
secondhand smoke
health questions

3.94 (1.78,8.73) �0.001

iving with smokers
Nob —
Yes 3.54 (2.31,5.43) �0.001

For the home exposure analysis, all 1877 women who provided educ
he work exposure analysis, only 912 women provided education inf
� Reference group
p-values reflect trends of significance at p�0.05
mployment based on language abilities. The difference o

ugust 2009
in exposure between Chi-
nese-American and Korean-
American women at home,
but not work, needs to be
further explored. Certainly
these associations are com-
plex and the situation of
each Asian-American woman
needs to be assessed on an
individual basis.

Study findings may under-
estimate the effects of smoke-
free policies for Chinese- and
Korean-American women,
particularly the lower-
educated. As with the gen-
eral California tobacco use
survey,2 these surveys11,12

asked only about work ex-
posure for subjects who
work indoors. Higher-
educated women were more
likely than lower-educated
women to report working
indoors. It is highly likely
that if outdoor work expo-
sure were to be measured,
the difference in work ex-
posure among women by
educational level would be
even greater than reflected
in this study. Furthermore,
the methodology of a state-
wide telephone interview

urvey, even though conducted in-language, potentially
ay result in a lower representation of lower-educated

r lower-acculturated participants, compared to the
amiliarity of an in-person or community-based survey.
he most similar statewide random–digit-dial survey
onducted in multiple languages (including Chinese
nd Korean) is the California Health Interview Survey,
hich reports a higher interview response rate of 60%
and overall response rate of 33.5%),19 but this is a
eneral health survey without ethnic-specific rates that
ould allow for comparisons. Declining response rates
ave already been observed in statewide tobacco sur-
eys for the general population in California and
assachusetts, but there is no evidence that this has

esulted in different representation of population sub-
roups and any less accurate or biased estimates of
moking behavior.20

Another important limitation of this study is that
moke-free policies, SHS exposure, and smoking status
re all self-reported information. In this cross-sectional
nalysis, the timing is unclear between variables such as
ome exposure and the establishment of a home policy

and smoke exposure for
ome or indoor worka

posure past 2
eks at indoor
rk (n�912)

R (95% CI) p-value

43 (1.30,4.55) 0.005

/A
76 (3.38,17.85) �0.001

07 (0.46,2.47) 0.88
46 (0.16,1.30) 0.14

84 (0.50,1.42) 0.52

38 (0.21,0.72) 0.003

69 (0.40,18.22) 0.31

/A

nformation are analyzed. For
ion and worked indoors.
ondh
a at h

Ex
we
wo
O

—
2.

—
N
7.

—
1.
0.

—
0.

—
0.

—

2.

N

ation i
ormat
r home exposure and the presence of household
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S

embers smoking, but the multivariate analysis dem-
nstrates that the association between lower educa-
ional status and home exposure remains even after
djusting for these other two factors. Differences in
elf-reported amounts of exposure may be due to recall
ias, the lack of specificity about place of exposure in
he question, or categorization of exposure time. For
moking status, Asian-American women may be more
eluctant to reveal any smoking due to strong cultural
aboos.6 Biochemical validation of SHS exposure would
e useful, although most cotinine measurements re-
ect only the past few days of exposure and may not be

ensitive enough to detect levels of SHS exposure.21

Although educational campaigns about the health
onsequences of SHS are important, future support for
ower-educated women, in the form of empowerment,

ay be needed. Public educational campaigns can be
trengthened by incorporating an emphasis on action
nd for women to assert their roles as the family
uardians of health for all household members, partic-
larly those who may be vulnerable with their children:
moke-free educational efforts among pregnant passive
mokers in China increased knowledge, changed attitudes
oward stronger disapproval, and increased likelihood of
aking assertive action when exposed to SHS in the
amily.22 Learning how to implement a completely smoke-
ree environment is important: Chinese Americans in
ew York City who implemented a smoke-free home
olicy had significantly less self-reported 30-day SHS
xposure compared with a partial or no ban (7% vs
0%).23 These efforts can also benefit smokers: smoke-
ree home policies are associated with Asian Americans
eing a former smoker, particularly among recent immi-
rants (�10 years in the U.S.).15 Support for lower-
ducated women may also need to come from commu-
ity, business, health, and government resources.
Future evaluations of the impact of smoke-free poli-

ies on women, especially those with lower education,
eed to consider the dual strategies of empowerment and
nforcement and not just the adoption of smoke-free
olicies. This study’s findings highlight an unintended
isparity, that of differential implementation of smoke-
ree environments among Asian-American women by
ducational status. Determining means to reduce this
nintended disparity, and whether this disparity also
ccurs in other ethnic populations, should be considered.
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